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Description 

This invention relates to cartridge fi'tejs for use 
in filter systems designed to remove solid par- 

medium passes, the solids being retained on the 
Ee^a= 

raccumulated solids «ayer ""^^^J^irc^: 
oressure drop. In current practice, the f»ter cake 
J^n be dislodged from the ^^^^'J^^^^^''^ 
means of a pulse of compressed air admitted to 
S^e filter element, a reverse air flow, or a shater 
mechanism. The filter medium flex^ under^he 
force of the air pulse to dislodge the filter cara 
Ind the flow of gases being filtered is ma,nta.n«l 
while such flexing and dislodging is taking place. 

It ?s known from US-A-2,907.408 to P/ovide a 
gas filter cartridge comprising a Pleated filter 
medium and a support on which the filter 
medium is supported, the support comprising a 
firet pluraHty of wire stays which lie witi^.n and 
support the one set of alternate aP'^^f^ ° J'l^ 
pleats of the filter medium, a second p'"ra"ty o| 
wire stays which lie witiiln and support the other 
set of alternate apices of the pleats of the filter 
medium, and two opposite end suPPOrts in which 
tiie ends of the stays are anchored. In this pnor art 
disclosure separate V-shaped wire support 
frames are provided for supporting the panels of 
the pleated filter material and the v«re stays are 
.light support bars optionally disposed in the 
apices of the pleats. 

In US-A-3,853,509 wire frames are arranged in 
spaced-apart relationship to permit a filter bag to 
be removably contained In a pleated form 
between the frames. 

In DE-B-2,417,551 a pleated filter construction is 
described which is located between end caps. 

The present invention seeks to provide a unit- 
ary filter construction which is relatively simple to 
manufacture and in which tiie filter element is 
securely and permanentiy supported between 
wire supports and sealed between end caps. 

According to the present invention there is 
provided a gas filter cartridge comprising a ple- 
ated filter medium and a support on which the 
filter medium is supported, the support compris- 
ing a first plurality of wire stays which lie within 
and support the one set of alternate apices of the 
pleats of the filter medium, a second plurality of 
wire stays which lie within and support the other 
set of alternate apices of the pleats of the filter 
medium, and two opposite end supports in which 
the ends of the stays are anchored characterised 
in tiiat the filter is cylindrical, the first plurality of 
wire stays which support the radially outer apices 
are secured together to form a pleated wire 



support frame, the second plurality steys 
Ire bent at tiieir opposite ends to engage the wire 
frTml so that tife filter medium -s supported 
wholly between tiie wire stays and the wire 
5 frame! and the end s"PPorts are caps w^ch are 
secured to the wire frame and the wire stays oy 
encaosulating or embedding medium. 

Thrinner wire frame is .formed of wires of 
suitebirSze. strengti,, stiffness, corrosion 
,0 Jesistence. and other properties, the w'^es being 
^ace«l apart at predetermined intervals and bent 
S a genlrally Cylindrical shape having M^^^ 
or folded configuration around tiie cylindncai 

,5 ^'^A'sheet of filter medium of the same length as 
the inner wire frame is folded or pleated to 
conform witii the folds of the frame and formed 
into a pleated cylindrical filter supported by tiie 
Same. Filter media well known in the «rt for 
20 f Itering particles from gas may be "fd as tiie 
filter nTedium. Woven and non-woven textile fab- 
r^2 mats, and felts of natural, synthetic organic, 
SSs Ir metal fibrous materials may be used as 
welt as porous polymeric films, sheets, and 
25 foams Composite sheets or films of one or more 
of the above materials can be used to provide an 
appropriate porosity to remove part>c es f rom the 
gas and/or to provide strength to resist the filtra- 
tion pressure of the gas stream and/or the gas 
30 pressure of a pulse jet cleaning nriechanism or 
mettiod. The preferred filter material for use m 
this invention Is a composite sheet of porous 
expanded polytetrafluoroettiylene film bonded to 
Twoven or felt textile backing niateriaK The 
35 porous expanded polytetrafluoroethylene film is 
prepared in accordance witii one or '"O™ 9f_G9E^ 
LI.S patente 4.187.390; 4,110.39^ ^'^^^-^J 
3.962,153; 3,953,566 and 4.025,679. The non-stick- 
ing properties of the polytetrafluoroethylene sur- 
40 faces of such composites minimize the stocking 
and consequent build-up of particles being Al- 
tered from the gas stream to the filter and also 
facilitete periodic removal of any filter cake build- 
up by pulse jet or other cleaning method. 
4S The filter medium is supported against the 
inner pleated wire frame by wire stays attached at 
each end to the frame wires and disposal each In 
an inner apex of a pleat on the outside of the filter 
medium. Each end of the outer support wire stay 
50 is bent Into a shape such that it may be hooked 
across top or bottom wires of the inner support 
frame to hold the longitudinal portion of the wire 
stay firmly in place In the apex of ttie pleat of the 
filter medium. Each outer support wire stay is also 
55 bent into an initial inwardly curved shape, prefer- 
ably parabaloidal, such that when one end of the 
stay wire is attached to the Inner wire frame, and 
the wire stay pressed into the apex of a pleat of 
tiie filter medium, and tiie otiier end of the stty 
60 hooked over a wire at the other end of the inner 
wire frame, tiien the spring tension in the wire 
stay will cause it to press firmly into tiie apex of 
the pleat of the filter medium and hold it firmly in 
place against air pressure impinging on the back 
«5 side of the filter medium from a pulse jet cleaning 
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apparatus or the like. The use of the bent wire outer 
support stays is advantageous in that it not only 
holds the filter medium firmly to the inner wire 
frame, but no protuberances, bulges, or ledges are 
present to catch and hold dust against the active 
filter area. Also, less wire is required than for many 
other wire support methods known in the art An 
alternative fonm of outer support stay to the bent 
wire stay is a slightly inwardly bowed stay pre- 
pared by rolling or bending flat metal sheeting into 
a U-shaped or V-shaped or other appropriately 
shaped cross-section, with the ends left flat for 
easy attachment to the wires of the inner frame. 
Further, bent U-shaped or V-shaped stay wires 
without the flat ends may be bent and held m place 
by bent round (or other shaped) stay wires placed 
in the outer grooved side of the stays and the ends 
of the round wires hooked over the inner support 
frame wires to hold the combination in place. 

The assembled pleated inner support frame, 
pleated filter medium, and outer support wire 
stays can then be sealed to end caps by embed- 
ding in rubber, thermoplastic resin plastisol, orthe 
like. A preferable embodiment for a lower end cap, 
where minimum accumulation of particles on the 
protuberances of the filter assembly would occur, 
would consist of a contoured end cap with the 
contour following or approximating in shape to 
that of the pleats in the filter medium and inner 
wire support frame. Each end cap can be a metal or 
plastic cap or the molded thermoplastic resin 
plastisol and its embedded components can serve 
as the lower end cap. This can be made by 
embedding or potting the lower end of the filter 
assembly in the requisite potting material, letting it 
harden sufficiently to hold its shape, removing the 
mold, and allowing the potting material to con- 
tinue to cure to a hard completely cured end cap. 

The Invention will now be particularly described, 
by way of example, with reference to the accom- 
panying drawings in which;- 

Fig. 1 is an exploded perspective diagram of the 
cartridge filter according to the invention, showing 
part of the pleated filter medium* cut away in the 
pleats of the inner support wire frame, and two 
alternative forms of lower end cap; 

Fig. 2 is a perspective view illustrating the 
attachment of the outer support stays to the inner 
frame, the filter medium cut away to show the 
pleated inner frame, and a sealed or potted lower 
end of the cartridge; 

Rg. 3 is a perspective view Illustrating the 
attachment of an alternative outer support stay of 
V-shaped or U-shaped cross-section to the inner 
support frame; . . 

Rg. 4is a schematic drawing of an outer support 
wire stay in both bent (before attachment) and 
straight (after assembly to cartridge) configura- 
tions; 

Fig. 5 is a schematic drawing of an alternative 
outer support stay of V-shaped or U-shaped cross- 
section, and Fig. 4a and Rg. 5a are respective 
cross-sections of the stays shown in Fig. 4 and Rg. 
5. 

The filter cartridge. In the embodiment of the 



invention shown In Rg. 1, is simply constructed in 
cylindrical form from a gasketed top end cap, a 
pleated inner wire support frame for the pleated 
filter medium, outer support stay wires, and a 
5 lower end cap. The top end cap 2 is formed of thin 
steel, galvanized steel, stainless steel, or 
aluminium sheet, molded plastic or other 
materials, and may be stamped, spun, turned, 
molded, or cast. 24 gauge stamped gal>^nized 
10 steel is a preferred material, A gasket 1 of rubber or 
polyurethane is affixed to the top cap 2 to aid in 
sealing the cartridge to its mounting means and 
may be of molded, cast, or strip matenal. Neop- 
rene (E.L duPont de Nemours, Inc. trademark) 
IS foam rubber is a preferred gasket matenal. The 
filter-medium support frame 3 may be of welded 
wire mesh or woven or non-woven screen of steel, 
stainless steel, galvanized steel, aluminium, or 
plastic. A preferred embodiment utilizesJ4 gauge 
20 welded wire mesh galvanized steel of 1 " x 2 (2.4 
cms x 4.8 cms) or 1 " x 3 1/4" (2.4 cms x 7.8 cms) 

mesh spacing. . . • ^ x 

The pleated filter medium 4 is formed from 
woven or non-woven fabric or felt used either 
25 alone or in combination with a porous membrane. 
The fabric or felt may be of natural or synthetic 
fibres, organic polymers, metal, for example, and 
of a porosity and composition appropriate for the 
size of particles being filtered from the gas stream 
30 and the temperature, corrosiveness, and other 
conditions to be encountered in filtration. Pre- 
ferred filter media are laminates of porous 
expanded polytetrafluoroethylene membrane 
with polyester, conductive polyester, polypropy- 
35 lene, polyaramide, fiberglass, and polytetrafluoro- 
ethylene felts and fabrics. The porous expanded 
polytetrafluoroethylene membranes, felts, and 
fibres are described in the above references and 
these and the other preferred felts and fabric are 
40 obtained as well-known commercially available 
materials. . 

The outside stay wires 5 may be drawn wire of 5 
to 12 gauge steel, stainless steel, or galvanized 
steel and are formed preferably in a parabaloid 
45 curve so that when one end is hooked to the 
support frame, the wire pressed into the apex of a 
fold in the filter medium, and the other end hooked 
over the other end of the support frame, the 
tension of the straightened bow in the wire will 
so holdthefiltermediuminplaceagainstairpressure 
from a jet pulse cleaning device. A preferred 
example of suitable wire is 9-gauge galvanized 
steel wire of 65,000 1 00,000 psi (44,800 68,900 kPa) 
tensile strength. Wire of high tensile strength such 
55 as 250,000 psi (172,400 kPa) or above specifica- 
tion may also be used. 

Lower end caps 6 and 7 are made from the same 
materials as and formed similarly to the top end 
cap. Contoured end cap 7 is particularly suitable 
60 for use to avoid build up of dust ledges or piles at 
the bottom of the cartridge. A molded cap 6 or 
contoured cap 7 may consist solely of hardened 
encapsulating or potting material formed or 
molded about the bottom of the support frame, 
65 filter medium, and stay wires to effect a bottom 
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seal and closure to the cartridge, A pre-shaped 
mSd would be filled with encapsulating or pot- 
Sig material of the proper consistency or soft- 
ness the assembled cartridge components to be 
C^ped prised into or embedded in the mold 
IncTpsulating material allowed to cure or 
harden sufficiency to be self-supporting, the 
outer mold removed, and the molded bottom end 
cap allowed to cure or harden completely. 

Fm. 2 shows how the outer stay wires 5 hook 
over the wires of the inner frame 3, and gives 
details of the inner support ^^me 3 and tne 
embedding of the support frame 3, the fiUer 
medium 4, and the outer stey wires 5 in bottom 

^^FiQ^l details the attachment of the outer stay 
wires 8 in the alternative V-shaped or U-shaped 
cross-section to the inner wire support frame 3 by 
folding the flat ends over the wire's inner frame 3 
by mechanical means. 
Fig. 4 depicts the shape and end detail of outer 

stay wire 5. ^ 

Rg. 5 details the alternative form of outer stey 
wire 8 of V-shaped or U-shaped cross-section. 
This is formed by bending strips of flat steel to a 
cross-sectional shape over a mandrel, leaving the 
ends in flat tab form for subsequent bending over 
the inner support frame wires for attachment 
during assembly of the cartridge. The strip is then 
rolled to a slight bow configuration to provide the 
springiness needed to exert pressure into the 
apex of a fold of the filter medium as shown 
above. It is intended that the term outer support 
wire or stey wire should include wire of any cross- 
section which, when in ite initially bent form it is 
straightened into an inner apex of an outer fold of 
the filter medium and atteched at ite ends to the 
wires of the inner frame, will exert pressure on 
the filter medium to hold it In place and resist the 
pressure exerted against the filter medium from 
the interior of the filter cartridge by the forces 
exerted on it by a pulse jet cleaning device. The 
stay wire should not, however, have such a shape 
or cross-section that edges would cause wear or 
damage to the filter medium from pressure, 
friction or puncture. 

An optional variation of the method of using the 
stay wires to further hold the stay wires firmly to 
the filter medium and inner wire frame in this 
invention Is adhesive. The longitudinal portion of 
the stay wires may be coated with an adhesive on 
the surface of the wire intended to face the filter 
medium. A commercial grade of either solvent- 
based urethane or hot-melt polyester adhesive 
could be used as well as others which will adhere 
to both the stay wires and to the outer surface of 
the filter medium being used. 

Where exceptional outer stay wire rigidity is 
desired, a round stay wire is placed in the groove 
of a U-shaped or V-shaped stey wire, which has 
been manufactured without the flat ends for 
subsequent attechment purposes, and the combi- 
nation of stay wires pressed into an inner pleat of 
the filter medium, where It is held by hooking the 
round wire over the wires of the inner support 



frame in the usual manner. Stay wires of cross- 
section other than round or circular may be used. 
The U-shaped or V-shaped stay wire is held firmly 
In place by the other stay wire and does not 
s ordinarily require other attechment. 

The preferred way of sealing the inner support 
frame, filter medium, and outer support stays into 
the end caps is by embedding or potting each end 
in a matrix of urethane. epoxy, or silicone rubber 
10 or in a thermoplastic resin plastisol or oth^^^ 
suitable tiiermoplastic resin. The preferred 
material is a commercial 2-com^ponent po^ 
urethane resin system, such asthePN: DRZ 27141 
system available from Isocyanate Corporation. 
fs The filtration cartridge of the invention has a 
number of advantages over many of the car- 
tridges known in the art. The filter medium is 
supported by a formed wire support frame which 
prevente the medium from collapsing under 
20 pressure and dust loading. The frame also pre- 
vents the inside and the outside of the pleats of 
the pleated filter medium from dosing off and 
thus reducing air flow through the filter cartndge. 
The use of outer spring stay wires with the inner 
25 support frame also keeps the filter medium open 
by pressing the medium firmly to the wire 
support frame and prevents the collapse of the 
pleate to tiie outside when the filter medium is 
cleaned from the inside by a high energy air pulse 
30 jet. The straight outer stay wire eliminates ledges 
which allow dust build-up and reduce air flow 
through the filter cartridge. The altemative form 
of contoured bottom/lower end cap, the outer 
periphery of which is shaped to correspond to the 
55 pleats of the filter medium and inner wire support 
frame, also helps to eliminate ledges for dust 
build-up and the resultent reduction of air flow. 

Claims 

40 

1. A gas filter cartridge comprising a pleated 
filter medium and a support on which the filter 
medium is supported, the support comprising a 
first plurality of wire stays which lie within and 

45 support the one set of alternate apices of the 
pleate of the filter medium, a second plurality of 
wire stays which lie within and support the other 
set of alternate apices of the pleats of the filter 
medium, and two opposite end supports in which 

so the ends of the stays are anchored characterised 
in that the filter is cylindrical, the first plurality of 
wire stays which support the radially outer apices 
are secured together to form a pleated wire 
support frame (3), the second plurality of wire 

55 stays (5) are bent at their opposite ends to engage 
the wire frame (3) so that the filter medium (4) is 
supported wholly between the wire stays 5 and 
the wire frame 3, and the end supports are caps 
which are secured to the wire frame and the wire 

60 stays by encapsulating or embedding medium. 

2. A cartridge according to claim 1, charac- 
terised in that the said wire steys (5) are formed 
from inwardiv curved wires. 

3. A cartridge according to claim 2. charac- 
65 terised in that the periphery of the lower end cap 
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m has the same contour as the lower end of said 
Sl«ed f.rter medium (4) and of said pleated wire 

'TrSdge accordlng to claim 3 charac 
terised in that the mechanically fastened outer 
S^y wires (5 or 8) are adhered to said filter 
medium (4) along their length. 

I A cartridge according to any preceding ciairn 
characterised in that the sa.d pleated filter 
medium (4) comprises at least one layer of porous 
expanded polytetrafluoroethylene. 

Patentanspruche 

1 Gasfilterpatrone mit einem Faltenfilterme- 
dium und einer Halterung, an der das F"terrn^ 
dium gehalten ist, wobei die Halterung eme erste 
MehrMhi von Drahtstreben, die mnerhaib der 
einen Gruppe von abwechselnden Bugkanten der 
Falten des RItermediums liegen und sie stutzen. 
eine zweite Mehrzahl von Drahtstreben. die mner- 
haib der anderen Gruppe von abwechselnden 
Bugkanten der Falten des Filtermediums Uegen 
und sie stutzen, und rwei gegenuberliegende 
Endhalter aufweist. in denen die Enden der 5tr^ 
ben verankert sind, dadurch gekennzeichnet, daB 
das Filter zyiindrisch ist, die erste Mehrzahl von 
Drahtstreben, die die radial auBeren Bugkanten 
stutzen, miteinander verbunden sind, um einen 
FaltendrahtstOtzrahmen (3) zu biiden, die zweite 
IVIehrzahl von Drahtstreben (5) an ihren gegen- 
uberiiegenden Enden umgebogen sind, um mit 
dem Drahtrahmen (3) in Eingriff zu gelangen, so 
dais das Filtermedium (4) zur Ganze zwischen den 
Drahtstreben (5) und dem Drahtrahmen (3) gehal- 
ten ist, und die Endhalter Kappen sind, die am 
Drahtrahmen und an den Drahtstreben durch 
Einkapse- loder Einbettungsmedium befestigt 

^''2' Patrone nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Drahtstreben (5) aus einwarts 
gekrOmmten Drahten gebildet sind. 

3. Patrone nach Anspruch 2, dadurch gekenn- 
zeichnet, daB der Umfang der unteren Endkappe 
(7) die gleiche Kontur wie das untere Ende des 
Faltenfiltermedlums (4) und des Faltendrahtstutz- 

rahmens (3) hat , ^ ^ 

4. Patrone nach Anspruch 3, dadurch gekenn- 
zeichnet. dais die mechanisch befestigten SuBe- 
ren Strebendrahte (5 oder 8) auf Ihrer Linge am 
RItermedlum (4) angeklebt sind. 
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5. Patrone nach einem beliebigen vorhergehen- 
den Anspruch. dadurch gekennzeichnet. daB das 
Faltenfiltermedium (4) zumindest eme Sch.cM 
aus porosem Polytetrafluorathylen-Schaumstoff 

aufweist. 

Revendications 

1. Cartouche filtrante h gaz comprenant un 
6l6ment filtrant plisse et un f PP°« 
I'el6ment filtrant est supporte, le support compre 
nam une premiere s6rie d'appuis en f il metallique 
Suise situent dans et supportent la premiere serie 

de sommets alternes des plis de l'6lement filtrant, 
,5 unl sTconde serie d'appuis en f.l m6tall.que qui 
se situent dans et supported I'autre serie de 
sommSs altem68 des plis de T^lement filtrant 
Si que deux supports d'extr^mites opposies 
dans lesquels les extr6mit6s des appuis sont 
20 Ss, ca?act6ris6e en ce que le f^^^^^^^^"; 
que, la premiere s6rie d'appuis en fil m§tallique 
3ui supportent les sommets radialement ejrt^ 
rieurs sont fixes ensemble pour former un cadre 
de support en fil metallique plissfe (3). la seconde 
25 sine d'appuis en fil metallique (5) sont courb6s h 
leurs extremites oppos6es pour engager le radre 
en fil metallique (3) de telle sorte que I element 
filtrant (4) soit support^ entierement entre les 
appuis en fil metaitique (5) et le pa/re en fil 
30 mitallique (3), et les supports d'extr6mtt6 sont 
des capsules qui sont fix6es au cadre en fil 
metallique et aux appuis en fil metallique par un 
milieu d'encapsulation ou d'incorporation. 

2. Cartouche suivant la revendication 1, caracte- 
35 ris68 en ce que les appuis en fil metallique (5) sont 

form6s & partir de fils m6talliques incurves vers 
I'intfirieur. ^. . _ 

3. Cartouche suivant la revendication 2, caracte- 
risee en ce que la periphirie de la capsule d'extre- 

40 mite inf6rieure (7) a le mSme contour que I'extr^. 

mite inferieure de l'6lement filtrant plisse (4) et du 

cadre de support en fil metallique pliss6 (3). 
4 Cartouche suivant la revendication 3, caracte- 

ris6e en ce que les fils mdtalliques d'appui ext6- 
4S rieurs fix6s mecaniquement (5 ou 8) adherent a 

l'61ement filtrant (4) suivant leur longueur. 
5. Cartouche suivant I'une quelconque des 

revendications precedentes, caracteris6e en ce 

que I'6l6ment filtrant plisse (4) comprend au 
60 molns une couche de polyt6trafluor6thyl6ne 

expansd poreux. 
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FIG. 5. 
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